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Abstract
Introduction: In recent years, there has been a reduction in cases of malnutrition in Brazil but this has 
been accompanied with an increase in the overweight and obesity rates. These changes, together with 
others, such as changes in eating patterns and lifestyle, characterise the process of nutritional transition.
Objective: We aimed to compare the prevalence of nutritional status of beneficiary children of the Bolsa 
Família Program (PBF) in the states of Acre and Rio Grande do Sul, Brazil, and to analyse the changes 
in the anthropometric profile of these children during 5 years.
Methods: This is an ecological study using secondary data from the Food and Nutrition Surveillance 
System (SISVAN) and Bolsa Família Department of SUS (DATASUS), which assessed the nutritional 
status of children over 5 years and under 10 years benefiting from the PBF in the years 2011 to 2015 
in the states of Acre and Rio Grande do Sul. The sample consisted of 94,865 children from Acre and 
342,462 children from Rio Grande do Sul. The Body Mass Index was used to classify the nutritional 
status.
Results: The mean prevalence of eutrophic children aged 5 to 10 years in Acre was 70.42% and was 
61.28% in Rio Grande do Sul. Overweight was 13.06% in Acre and 19.48% in Rio Grande do Sul. 
Obesity was 5.08% in Acre and 9.36% in Rio Grande do Sul. Severe obesity was 4.02% in Acre and 
6.92% in Rio Grande do Sul.
Conclusion: Overweight and obesity in children benefiting from the PBF has been growing in the last 
5 years, notably in the state of Rio Grande do Sul. This is possibly due to the fact that the nutritional 
transition is at a more advanced stage here than in Acre State.
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 INTRODUCTION
Brazil, like other developing countries, has passed 
the nutritional transition including changes in traditional 
dietary pattern, replacing fibre and complex carbohydrates 
with the high intake of fat and red meat1. The nutritional 
transition can be characterised by four stages: progressive 
disappearance of “Kwashiorkor” or oedematous malnu-
trition; disappearance of nutritional marasmus; appear-
ance of binomial overweight/obesity; and finally, deficit 
height2.
The constant increase in overweight and obesity in 
the world has already been seen as an epidemic and it has 
affected all social classes and all ages. The numbers of 
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overweight children in the United States tripled between 
1980 and 20003. As several studies demonstrate, Brazil 
has followed a similar pattern. For example, Abrantes, 
Lamounier and Colosimo4, assessed overweight and obe-
sity in children and adolescents from the northeast and 
southeast regions of Brazil and found a prevalence of obe-
sity in 8.2% and 11.9%, respectively. Balaban and Silva5 
observed that in children and adolescents at a school in 
Recife, overweight and obesity were statistically more 
significant in children, reaching a prevalence of 26.2% 
and 8.5% of the sample, respectively.
In Brazil, the conditional cash transfer program, 
which is known as the Bolsa Família Program (PBF), was 
established by Law no. 10,836 on 9 January 2004 and was 
regulated by Decree no. 5209 on 18 November 2004. The 
PBF was created to improve the quality of a poor extract 
of the population through direct income transfer, subject 
to certain obligations that are designed to give this popula-
tion access to public services6. The programme holders are 
mostly individuals at risk, the majority of whom are black 
or brown (64%), with primary school education (56%), 
with most of the holders being women (94%) and single 
mothers (27%)7.
The Food and Nutrition Surveillance Information 
System (SISVAN) is a health information system that 
transforms data into information and whose objective is to 
evaluate nutritional status through anthropometric meas-
ures of the individuals and, thus, provide a diagnosis of 
the nutritional situation. This allows us to allocate public 
policies for the most vulnerable population8.
The objective of this study is to compare the prev-
alence of the nutritional profile of beneficiary children of 
the PBF of two Brazilian states, the State of Acre (AC) 
and Rio Grande do Sul (RS), as well as to analyse changes 
in the anthropometric profile of these children for a period 
of 5 years.
 METHODS
This is an ecological study carried out from sec-
ondary data, where the nutritional status of children over 
5 years of age and under 10 years of age on the PBF was 
evaluated during the period 2011 to 2015 in the states of 
AC and RS. The data were obtained through the Food 
and Nutrition Surveillance System (SISVAN) and Bolsa 
Família, available at the Department of Information Tech-
nology of the SUS (DATASUS) website (www.datasus.
gov.br). The method used in this study followed similarly 
to study of Silva and Nunes9, which analysed the same 
age group but in the state of Mato Grosso do Sul in 2010.
The state of AC has 164.123km of territory, it is lo-
cated in the north of Brazil and is composed of 22 munic-
ipalities with an estimated population in 2015 of 803,513 
inhabitants10. AC has a the Human Development Index 
(HDI) of 0.663, being the penultimate of the region, just 
ahead of Pará State11.
RS has 281,737 km territory, it is located in the 
south of Brazil and is composed of 497 municipalities 
with an estimated population in 2015 of 11,247,972 in-
habitants12. This state has the worst HDI of 0.746 region11. 
The choice of the HDI was made because it is a composite 
index that combines three of the most important dimen-
sions of human development, which are: the opportunity 
to live a long and healthy life, having access to knowl-
edge, and having a standard of living that ensures the basic 
needs, as represented by health, education and income13.
For the present study, information was collected 
on 5 to 10 year old children from AC and RS who were 
beneficiaries of the PBF in the years 2011 to 2015, and de-
scribed the process in figure 1. In 2011, there were 10,401 
children aged 5 to 10 years in AC and 54,018 in RS for 
the nutritional status of both genders. In 2012, in AC there 
were 11,249 and in there were RS 53,347. In the year of 
2013, there were part records of 19,004 in AC and 71,798 
in RS. In 2014, in AC there were 26,371 and in RS there 
were 81,930.Finally, in 2015, 27,840 children were en-
rolled in AC and 81,369 were enrolled in RS.
Figure 1. Flow of selection of the data collected 
through the SISVAN WEB
 Report type selection 
Year selection 
State selection 
Life stage selection 
Gender selection 
Race/skin colour selection 
Follow-up selection 
Nutritional condition of the followed up individuals 
2011 to 2015 




Managment System of the Bolsa Família 
(DATASUS) 
The body mass index (BMI), which was calculated 
by dividing the body mass (kg) by the square of height 
(m), was used to classify the nutritional status of the PBF 
beneficiary children. The World Health Organisation cut-
offs14 were used as a reference, as employed by SISVAN 
from 2008. The BMI cut-offs vary according to age and 
nutritional status and can be classified from percentile 
and/or Z-score. The Z-score was used in this research and 
was calculated by SISVAN itself. The following six cut-
offs for BMI are defined based on the Z-score14: a) sharp 
thinness (< -3); b) thinness (> -3 and < -2); c) eutrophic 
(> -2 and < +1); d) overweight (> +1 and < +2); e) obesity 
(> +2 and < +3); and f) severe obesity (> +3). For this 
study, the categories described in items a and b will not be 
used; only items c, d, and e are used.
Anthropometric measurements were collected and 
recorded as the standardisations of SISVAN15. The body 
mass measurement is obtained with a calibrated scale, 
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which can be a mechanical platform or digital. Stature is 
assessed with a vertical anthropometry or by using an an-
thropometric tape affixed to the wall. The health primary 
care professionals who are responsible for data collection 
received the manual and followed the procedures con-
tained in the document15.
For the treatment of the data, Excel was used to 
obtain information from the SISVAN website and to an-
alyse the information in a descriptive way (absolute and 
relative frequencies). We used GraphPad Prism® version 
5.00 for the calculation of differences between the pro-
portions. A significance level of 5% was adopted.
The present study involves only the description 
and analysis of secondary data. All of these sources of 
information are in the public domain. In particular, no in-
formation with individual identification was obtained for 
this study. Thus, this study waived the opinion of an ethics 
committee.
 RESULTS
Table 1 shows the prevalence of 5-year nutrition-
al status of PBF recipients in the states of AC and RS. It 
is observed that there is an increase in the prevalence of 
eutrophic nutritional status during the 5 years in children 
from AC when compared to RS. The prevalence of over-
weight and obesity were higher in RS. Severe obesity in 
the children of AC has decreased over the years analysed. 
A significant association was found between the two states 
and in all of the items used in the present study (Table 1).
As can be seen in Figure 2, in the period from 2011 
Table 1: Prevalence (%) of eutrophic, overweight, obesity and severe obesity in Acre and Rio Grande do Sul 
in beneficiaries children aged five to ten of the Programa Bolsa Família, 2011 - 2015. 
Years                                                                   Nutritional Status
                     Eutrophic                      Overweight                         Obesity                      Severe Obesity
 AC RS AC RS AC RS AC RS
2011 69,5 62,8 12,0 19,0 4,8 8,3 4,9 6,7
2012 69,5 61,9 13,0 19,1 5,1 8,9 4,5 7,0
2013 70,4 60,9 13,3 19,6 5,0 9,5 4,1 7,1
2014 70,8 60,6 13,3 19,7 5,1 9,9 3,6 7,0
2015 71,9 60,2 13,7 20,00 5,4 10,2 3,0 6,8
                    P < 0,001                        P < 0,001                         P < 0,001                        P < 0,001
Abbreviations: AC: Acre; RS: Rio Grande do Sul.
to 2015, the average prevalence of eutrophic beneficiary 
children in the age group 5 to 10 years in AC was 70.42% 
and was 61.28% in RS. The overweight group was 13.06% 
in AC and 19.48% in RS. Obesity was 5.08% in AC and 
9.36% in RS. Severe obesity was 4.02% in the AC and 
6.92% in RS. A difference was observed between the two 
states in all of the variables analysed, with statistical sig-
nificance (p <0.001). RS accumulate higher levels of over-
weight, obesity and severe obesity when compared to AC.
Figure 2: Comparison of the five-year prevalence of nutritional conditions of Acre e do Rio Grande do Sul
AC – Acre; RS – Rio Grande do Sul; E – Eutrophic; OW – Overweight; O – Obesity; SO – Severe Obesity. 
*** – p < 0, 001.
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 DISCUSSION
The results showed the nutritional profile of the 
children benefiting from the PBF. The prevalence of over-
weight (overweight+obesity) increased in AC and RS 
during the analysed years. In addition, in the RS state the 
prevalence of eutrophy reduced while in AC the opposite 
was observed. In addition, the children from RS had high-
er values of obesity and severe obesity.
In relation to anthropometric data, the prevalence 
of eutrophic was 70.4% in AC and 61.3% in RS, while 
the prevalence of overweight was 13% in AC and 19% in 
RS. This result is similar to that found by Pelegrini et al.15, 
who evaluated 2,913 children from seven to nine years 
old living in Brazil and estimated that the prevalence of 
normal weight of 81.9% and 72.3%, respectively, in the 
north and south and overweight of 13% and 17.5%. When 
comparing three references to classify nutritional status, 
Melo et al.16 obtained a prevalence of 77.4% of normal 
weight and 13.1% overweight in Rio Branco children, AC. 
Overweight data were also similar to those found in two 
north-eastern capitals (Recife was 12.9% and Sergipe was 
13.2%)9,17. On the other hand, there was a lack of available 
data on the nutritional status of children in the Amazon 
region.
It was also verified that overweight children 
showed a growing tendency during the years studied in 
both states. Even with different socioeconomic and cul-
tural characteristics, the prevalence continues to increase. 
With the digital revolution, urbanisation and violence in 
large cities, the standard of life of children and adolescents 
has also changed over the years, increasing the time spent 
in front of TVs or computers18, helping to lift overweight 
indicators and obesity.
A study conducted with PBF beneficiary families 
in Curitiba, Paraná, notified the individuals who reported 
their food as inadequate, which could be caused by several 
reasons, such as lack or low consumption of vegetables 
and fruits, or because of the high costs of these products19. 
When poor families have higher incomes they tend to 
spend more on foods that are rich in sugars and fats, and 
this may be the reason for the increase of overweight ob-
served in this layer20. Socioeconomic status interferes in 
the prevalence of overweight and obesity in that it deter-
mines the availability of food and access to information17.
Obesity is a disease of multifactorial origin and its 
prevalence among children has increased worldwide. The 
main risks to the health of obese children are hyperlipidae-
mia, systemic hypertension, and psychological source of 
damage because obese children are discriminated against21. 
A prevalence of 5.08% of obesity in children from AC and 
9.36% in children from RS was found. These findings 
are similar to the results of Rech et al.22, who researched 
schoolchildren aged 7 to 12 years on a mountain city of 
RS and found obesity rates of 7.4%, 8.4%, 7.2% and 9.8% 
for children 7, 8, 9 and 10 years, respectively. Oliveira et 
al.23 found that there was a positive association between 
high levels of parental education, high family income, and 
presence of home appliances such as TV, computer and 
video game with obesity. This fact may explain the differ-
ence between the prevalence of the disease in these states 
because the population of RS has greater purchasing pow-
er and more access to consumer goods.
Regarding the increase of overweight in children 
and adolescents in urban, rural and indigenous areas, 
changes in lifestyle have favoured the prevalence excess 
weight of 14% to 30%24.Thus, it has been shown that poor 
eating habits and sedentary lifestyle are not just charac-
teristics of urban centres. These data corroborate with 
those found in this study, which shows that obesity and 
overweight in PBF beneficiary children has grown in more 
urban areas, such as in the south, and in more rural areas, 
such as in the north.
Mantovani et al.25 evaluated the height for age in 
children aged under 5 years old in one AC municipality 
and found that stunting is still present with a prevalence 
of 14.4% of the sample. Low stature for age may indicate 
accumulated malnutrition over a long period, adversely 
affecting health and often without possibility of recovery, 
impeding the full physical development of children. The 
maternal economic situation and open sewage were varia-
bles that showed an increase in short stature in the sample 
according to the authors. Their study corroborates the idea 
that the AC population lives in the extremes of malnutri-
tion and obesity.
Accurate classification of the nutritional profile of 
children is crucial in determining the extent of problems 
at the public health level. In the diagnosis of overweight 
and obesity by BMI in children and adolescents, there are 
several national and international anthropometric recom-
mended references that hinder the development of over-
weight and obesity prevention actions16. It is also worth 
noting that our data are maintained by the Ministry of 
Health and, therefore, are reliable and representative of 
the population. This makes it a feasible tool to establish 
more accurate data on the nutritional profile of beneficiary 
children of the PBF of the states of AC and RS.
Researchers have analysed data from 17,561 chil-
dren from Europe Asia and Africa, and found that a sed-
entary lifestyle, family risk behaviour (maternal obesity, 
smoking near the child and not eat breakfast), low income 
and low education were the factors more associated with 
childhood obesity26. In Brazil, Abrantes, Lamounier and 
Colosimo4 evaluated obesity in children of the northeast 
and southeast and found that obesity was increasingly 
prevalent in the southeast (8.2% and 11.9%, respectively). 
This result is similar to that found in this present study, in 
which AC is in a more favourable situation than RS. One 
can attribute this fact to the food characteristics of the pop-
ulation of different localities. The parents’ habits directly 
influence the food preference and physical activity habits 
of their children27-29.The state of AC is still considered to 
be underdeveloped and it has no access to shopping cen-
tres, it is not bombarded by marketing of fast-food outlets 
and it still retains the traditional food culture.
Silva estimated the prevalence of overweight and 
obesity in children living in a capital city in the north-
east and beneficiaries of income transfer program and 
identified prevalence of obesity between 11% and 15.1%, 
recommending priority of health services for this popula-
tion30. Saldanha et al.31 found similar results in children of 
a capital in the southeast, concluding that the population 
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covered by the Family Grant Programme is going through 
the process of nutritional transition. This change in food 
pattern reflects the increase in overall food consumption, 
including processed foods of high caloric density and low 
nutritional quality.
According to work proposed by Bezerra and Sor-
preso32, it is important that health promotion practic-
es trigger mechanisms that are aimed at the creation or 
re-creation of a new model to produce health, in order 
to overcome the actions still oriented by the exclusively 
biological approach. The monitoring was carried out by 
professionals from the primary level to the PBF, which is a 
great incentive for the eradication of weakness and pover-
ty, including educational and training activities to children 
and their families33.Therefore, PBF-assisted population 
characterisation studies may be able to induce improve-
ments in the quality of children health care, including at 
the primary level, where prevention and treatment meas-
ures remain ineffective.
Machado et al.34 showed that the school health 
programme in Brazil has mobilised relevant actions with 
health care professionals in schools, even if it has not been 
used homogeneously in all Brazilian regions. The regions 
that have the most accomplished actions are in the north 
and northeast. This may be a possible explanation why the 
nutritional status of the children in AC is better than that of 
children in RS. This may be associated to the fact that these 
regions have greater social and economic inequalities, and 
have had a longer history of the use of health teams.
Searches using secondary data have several limi-
tations and they can be subject to errors of registration, 
typing and under-reporting, which is a limitation of this 
study. It was not possible to identify new registrations of 
children in PBF from year to year, only the total existing 
beneficiaries of the programme was available.
Although the results obtained in this study bring 
data from two Brazilian states with different character-
istics, they had both experienced increases in the preva-
lence of overweight and obese children. In terms of public 
health, indicators of morbidity and its direct association 
with assisted age groups guide high quality services. Pop-
ulation characterisation studies are important for tracking, 
planning, and effectively allocating health resources to 
populations at risk, and may be able to induce improve-
ments in the quality of health care of these children, in-
cluding the primary level, in which excess prevention 
measures remain ineffective.
Individuals benefiting from the PBF showed an in-
crease in the overweight and obesity strata. This demon-
strates that the nutritional profile of these children is not 
adequate and it can be justified that this population has 
access to food in general, including processed foods and 
the globalisation of unhealthy habits.
It can be concluded that the numbers of overweight 
and obese children receiving PBF have increased in the 
last 5 years, notably in the state of RS. This possibly hap-
pened because the nutritional transition is already at a 
more advanced stage in RS than in the state of AC.
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Resumo:
Introdução: No Brasil tem-se observado que houve uma redução nos casos de desnutrição nos últimos 
anos, porém acompanhado a esse decréscimo houve um aumento em relação às taxas de sobrepeso 
e obesidade. Essas mudanças em conjunto com outras como alteração dos padrões alimentares e o 
estilo de vida caracterizam o processo de transição nutricional.
Objetivo:  Comparar  as  prevalências  do  perfil  nutricional  de  crianças  beneficiárias  do  Programa 
Bolsa Família dos estados do Acre e do Rio Grande do Sul, assim como analisar mudanças no perfil 
antropométrico dessas crianças por período de cinco anos.
Método: Trata-se de estudo ecológico utilizando dados secundários do Sistema de Vigilância Alimentar 
e Nutricional (SISVAN) e Bolsa Família do Departamento de Informática do SUS (DATASUS), no qual 
foi avaliado o estado nutricional de crianças maiores de cinco anos e menores de dez anos beneficiárias 
do Programa Bolsa Família (PBF) no ano de 2011 a 2015 nos estados do Acre e Rio Grande do 
Sul. A amostra constituiu de 94.865 crianças do Acre e 342.462 crianças do Rio Grande do Sul. Para 
classificar o estado nutricional utilizou-se o Índice de Massa Corporal/idade.
Resultados: A média da prevalência de eutrofia de crianças na faixa etária cinco a dez anos beneficiárias 
no Acre foi de 70,42% e 61,28% no Rio Grande do Sul; o sobrepeso foi de 13,06% no Acre e 19,48% 
no Rio Grande do Sul; a obesidade 5,08% no Acre e 9,36% no Rio Grande do Sul; e a obesidade grave 
4,02% no Acre e 6,92% no Rio Grande do Sul.
Conclusão: O sobrepeso e obesidade em crianças beneficiárias do PBF tem crescido nos últimos cinco 
anos, notadamente no estado do Rio Grande do Sul possivelmente pelo fato da transição nutricional já 
estar em um estágio mais avançado do que no Estado Acre.
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